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Abstract: Albizia saman (Jacq.) F. Muell. commonly known as rain tree seeds were treated with five pre-sowing treatments to study the 
effect of pre-sowing treatments on germination and initial seedling development in the nursery. The experiment was established in the 
nursery of the Institute of Forestry and Environmental Sciences, University of Chittagong, Chittagong, Bangladesh. Results revealed that 
Nail clipping in one side of the seed (at the distal end of the seed) (T 4 ) provides the highest (50%) seed germination. The second highest 
germination (42%) was obtained for the seeds treated with immersion in cold water for 24 h (T,). Germination was completely inhibited 
when the seeds immersed in boiled water for 30 s followed in cold water soaking for 24 h. Other germination parameter and initial mor¬ 
phological growth and biomass production of the seedlings was also higher for the treatments T 4 and T, in comparison to the control (T 0 ) 
treatment. Pre-sowing treatments of T 4 e.g. Nail clipping in one side of the seed (at the distal end of the seed) and T, (Seeds immersed in 
cold water for 24 h) may be recommended for maximum germination and initial vigorous seedlings growth of Albizia saman in the nurs¬ 
ery. 
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Introduction 

Albizia saman (Jacq.) F. Muell. (Leguminosae, Subfamily 
Mimosoideae) commonly known as rain tree is a fast growing 
tree which obtains a large size. The species is native from South¬ 
ern Mexico and Guatemala south to Peru, Bolivia and Brazil 
(Little and Wadsworth 1989). It is naturalized throughout the 
tropics and has been introduced in sub-tropical areas. A. saman 
can obtain a height of 3CM-5 m and diameter at breast height 
(DBH) of 150-250 cm. The brown gray bark is rough and fur¬ 
rowed into ridges and plates (Little and Wadsworth 1989). A 
good site can produce 10-25 m 3 h 1 a' 1 under a 10-15 year rota¬ 
tion (F/FRED 1994). It is most common as a pasture, shade or 
ornamental tree, but has numerous other uses. A. saman is 
planted along roads throughout the tropics. In parks and com¬ 
mons, its high arching branches provide welcome protection 
from the heat of the tropical sun. Trees serve as windbreaks and 
are cultivated for their beautiful pink flowers. The wood is 
highly valued for the manufacture of furniture, cabinets, decora¬ 
tive veneers, bowls and other handicrafts. The light-weight wood 
(specific gravity 0.48) is strong, durable, works easily and takes 
a good finish (Chudnoff 1984). The shade and nitrogen-rich 
leaf-litter of A. saman improve the nutritional value of under¬ 
story grass (Allen and Allen 1981). A. saman is appropriate in 
home gardens where it provides a service role and multiple 
products simultaneously (Subansenee 1994). In Bangladesh the 
species is widely used in homegardens, roadside plantation, 
agroforestry purposes and both in public and private plantation 
programs. 
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The dark-brown to black pods are hard and thick with a raised 
seam. The pods are 8-20 cm long and about 2 cm wide. The pods 
do not readily open and remain on trees for long periods. Seeds 
are red-brown oblong and squarish. There are 5000 - 8000 seeds 
kg'. Seeds of A. saman have hard, impermeable seed coats. Two 
methods of seed scarification are recommended, e.g. for small 
quantities of seed, cut through the seed coat opposite the micro- 
pyle, or pointed-end of the seed, taking care not to damage the 
seed embryo. For large quantities of seed, pour boiled water over 
the seeds, soak and stir for two minutes. Drain off the hot water. 
With either method of scarification, the seed should be soaked in 
cool water overnight before sowing (NFTA 1989). The effects of 
pretreatment on the germination of some species are reported by 
Ahmed et al. (1983), Nagaraja and Christopher (1991), Koirala 
et al. (2000) and Khan et al. (2001). However, there is little in¬ 
formation on the effect of A. saman seed treatment and its sub¬ 
sequent effects on seedling development in the nursery. Poor 
germination and delayed nursery establishment limits the wide 
cultivation of the species in both forestry and homestead planta¬ 
tion programs. A good planning and profitability of forest nurs¬ 
eries depends on the appropriate techniques that speed up ger¬ 
mination and obtain a more reliable germination of seeds sown 
(Koirala et al. 2000). Thus, the objectives of the present study 
were to determine the optimum pretreatment methods that 
maximize total germination, germination rate and also to study 
the effects of different treatments on initial seedling development 
in the nursery. 

Materials and methods 

Study site, growing media and seeds used in the experiment 

The experiment was established in the nursery of the Institute 
of Forestry and Environmental Sciences, University of Chit¬ 
tagong, Chittagong, Bangladesh. The seeds were sown and 
grown in the soils collected from the forest areas of the Campus. 
The soil was sieved well (<3mm) and mixed with decomposed 
cowdung in a ratio of 3:1 and filled in the polybag of sizelO cm 
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x 15 cm. The volume of the polybag was 500 cm ' (Banik, 1992). 
All treated seeds of A. saman were sown in the filled polybag 
(two seeds per polybag) and arranged in the nursery bed. Seeds 
of uniform size were selected from the lot to reduced 
non-treatment variation as seedling vigor was found positively 
correlated with seed size (Bonner 1987). 

Experimental design and treatment combinations 

A randomized complete block design with three replicates was 
adopted for the experiment. Twenty polybags for each replica¬ 
tion of each treatment were used. Therefore, a total of three hun¬ 
dred uniform seeds were subjected to five different pre-sowing 
treatments. Five pre-sowing treatments used in the experiment 
are as follows: 

T 0 : Control (seeds provided no treatment); 

Ti: Seeds immersed in cold water for 24 h; 

T 2 : Seeds immersed in boiled water for 30 s, followed in cold 
water soaking for 24 h; 

T 3 : Seeds immersed in boiled water for lmin, followed in cold 
water soaking for 24 h; 

T 4 : Nail clipping in one side of the seed (at the distal end of 
the seed). 

Assessment of A. saman seedlings 

The effects of pre-sowing treatments were assessed periodi¬ 
cally through germination and initial growth performance of the 
seedlings in the nursery. The germination was recorded everyday 
from the date of sowing and continued till being the last germi¬ 
nation (45 days after seed sown). The seedlings were allowed to 
grow in the nursery bed for altogether 90 days. Five seedlings 
from each replicate were randomly selected and uprooted very 
carefully to estimate the seedling oven-dry biomass. The seed¬ 
lings were then separated into its root and shoot components. 
Shoot and root was oven dried at 70°C for 48 h and oven dry 
weight was determined. Data were statistically analyzed for 
studying the morphological growth variations for each 
pre-sowing treatments. The following parameters were assessed 
to evaluate the pre-sowing treatments: 

Daily and cumulative germination counts 

Germination counts were recorded daily till the last germina¬ 
tion occurred. The criterion for seed germination was visible 
protrusion on the surface of the soil at least 0.5 cm of the coty¬ 
ledon and hypocotyle of the seedlings. Daily germination per¬ 
centages were summed up to obtain cumulative germination 
percents for each treatment. 

Germination phases 

The imbibition period (the number of days from sowing to 
commencement of germination) and the total germination period 
(the number of days from sowing to completion of germination) 
were recorded for each pre-sowing treatment. 

Germination energy and germination value 

The germination energy, e.g. the germination percentages 
when the mean daily germination (cumulative germination per¬ 
centage divided by the time elapsed since sowing date) reached 
its peak, was also determined. Germination energy is also meas¬ 
ured of the speed of germination and hence, it is assumed as a 
measure of the vigor of the seed and of the seedling it produces. 
The interest in germination energy is based on the theory that 
only those seeds which germinate rapidly and vigorously under 


favorable conditions in the laboratory are capable of producing 
vigorous seedlings under field condition while weak and delayed 
germination is fatal (Aldhous 1972). The germination value 
(GV), a composite value that combines both germination speed 
and total germination which provides an objective means of 
evaluating the results of germination values calculated using the 
formula of Djavanshir and Pourbeik (1976): 

GV = (£ DCs IN)GPHO 

where, GV is Germination value, GP is Germination percentage 
at the end of the test, DGs is daily germination speed obtained by 
dividing the cumulative germination percentage by the number 
of days since sowing, £DGj is The total germination obtained by 
adding every DGs value obtained from the daily counts, N is The 
total number of daily counts, starting from the date of first ger¬ 
mination, 10 = Constant 

Seedling vigor 

To assess the seedling vigor of the experiment, total height 
(from the soil surface to seedling tip) of each seedling in each 
sub-plot was measured using a ruler to the nearest 0.1 cm. Vigor 
Index was calculated according to Abdulbaki & Anderson (1973) 
as germination percent X seedling total length i.e. total shoot and 
root length. 

Quality Index (QI) 

It was developed by Dickson et al. (1960) to quantify seedling 
morphological quality was calculated as follows: 

Qi = T d J(-^-+^ L ) 

U c K dw 

Where, Ql is quality index, T iw is total dry weight (g), H is seed¬ 
ling height (cm), D c is collar diameter, S dw is shoot dry weight 
(g), 7? dw is root dry weight (g). 

Results and discussion 

Germination percentage, Germination value and Germina¬ 
tion energy 

The highest germination percent (50 ± 1.15) was observed in 
T 4 followed by T! (42 ± 1.15) and significantly different from 
other treatments (Table 1). Considering the germination per¬ 
centage pre-sowing treatments are significantly different (P<0.05) 
from each other. Pre-sowing treatments had significantly differ¬ 
ent effects on seed imbibition and germination periods also. The 
imbibition period of T 4 was significantly (P<0.05) shortest 
whereas highest imbibition period was found in T 3 treatment. In 
Control (T 0 ) and T! seeds imbibition period is not significantly 
different from each other. However, germination period was 
significantly (P<0.05) shorter in T 4 and T 1 and significantly 
higher in To and T 3 treatments. Germination value was highest 
(24) in T 4 treatment followed by T, and T () treatments (Table 1). 
Pre-sowing treatment was carried out in order to enhance rapid 
and uniform germination of seed sown in the nursery (Schmidt 
2000). Manual pretreatment of individual seeds, e.g. by abrasion, 
or nicking is quite efficient in overcoming dormancy and minor 
damage to the cotyledons is unlikely to affect germination (Cre- 
mer 1990). Similarly hot water overcomes physical dormancy in 
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the legume species (Brant et al. 1971; Dell 1980), but in the ex- of Todd-Bockarie et al. (1993), Babeley and Kandya (1988), 

periment heat damage was observed for T 2 treatments as there Teketay (1996) and Sajeevukumar et al. (1995) that boiling wa- 

was no seed germination (Table 1). This agreed with the findings ter was lethal to some extent. 


Table 1. Effect of different pre-sowing treatments on germination, imbibition, germination period and germination energy of Albizia saman 
seeds with Standard Error (ER).__ 


Treatments 

Germination 

(%) 

Imbibition 

(days) 

Germination period 
(days) 

Germination 

value 

Germination 

Energy (%) 

T„ 

35c *±1.15 

4ab ± 0.58 

21a ±0.58 

14.95 

30 

T, 

42b ±1.15 

4ab±0.58 

15b ±0.58 

17.80 

20 

t 2 

Oe 

0c 

0c 

0 

0 

T, 

20d ±1.15 

6a± 1.15 

19a ±0.58 

7.05 

13 

t 4 

50a ±1.15 

3b ±0.58 

14b ± 1.15 

24.13 

37 

F 

121.688 

2.714 

18.714 



P 

0.00 

0.115 

0.001 




Note: * Means followed by the same letter(s) in the same column are not significantly different at P<0.05, Duncan’s Multiple Range Test (DMRT). 


Mean daily and cumulative germination percent 

The mean daily germination percent was highest at the 4th day 
after sowing in T 4 treatments and slowed down sharply from the 
day through the 45th day after sowing (Fig. 1). Cumulative ger¬ 
mination percent rises from 3rd day up to 14th day and remained 
constant up to the 45th day (Figure 2). In T ( and T 0 treatments, 
seeds attained highest mean daily germination percent at 5th and 


8th day after sowing respectively (Fig. 1). The cumulative ger¬ 
mination percent of f 4 treatment was always highest in compari- 
*son to other treatments (Fig. 2). In T, treatment seeds attained 
the highest cumulative germination percent at the 13th day after 
sowing. In general pre-sowing treatment showed both higher 
mean daily and cumulative germination percent in comparison to 
control (T 0 ) seeds except T 3 treatment. 
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Fig. 1 Effect of pre-sowing treatments on mean daily germination percent of Albizia saman seeds. 
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Fig. 2 Effect of pre-sowing treatments on cumulative germination percent of Albizia saman seeds. 
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Seedling vigor, morphological growth and dry matter pro¬ 
duction 

Seedling growth parameters like height, root length, total 
length, collar diameter, leaf number, nodule number and vigor 
index were assessed with the pre-sowing treatments grown in the 
nursery. The mean height of the seedling was found highest 
(39.44 ± 0.95 cm) in T 0 treatment followed by T| and T 4 treat¬ 
ments. Since there is no germination in T 2 treatment the lowest 
height was found in T 3 treatment and significantly different from 
each other (P<0.05). Considering the collar diameter of the seed¬ 
lings, Tj have the maximum collar diameter growth (0.77±0.2 
cm), followed by T 4 (0.65+0.023 cm) and T () (0.62±0.66 cm), and 
it was significantly different (P<0.05) from other treatments. 


Whereas, highest root length was found in T 3 (32.8±0.63 cm) 
followed by T| (30±0.58 cm) and T 0 (25.8±0.78 cm) respectively. 
The number of leaves was significantly (P< 0.05) highest 
(22+2.73) in T! and lowest (15 ± 0.88 each) in T 3 and T 4 treat¬ 
ments. Similarly, the number of nodules is significantly (P<0.05) 
highest in T, (72±2.73) treatments followed by T 4 (62±1.45) and 
T 0 (57±3.78) (Table 2). Considering the seedling vigor index, T 4 
treatment possessed highest value (2884±107.99) followed by T, 
(2805±109.17), T 0 (2285± 131.57) and T 3 (1308 ± 94.36). 
Treatment T 4 and T, are not significantly different from each 
other but has significantly (P<0.05) higher vigor index than other 
treatments (Table 3). 


Table 2. Effect of pre-sowing treatments on seedling height, root length, total length, collar diameter, mean leaf number and mean nodules num- 


her with Standard Error(ER). 

Treatments 

Height 

(cm) 

Root length 
(cm) 

Total length 

(cm) 

Collar diameter 

(cm) 

Leaf 

number 

Nodules 

Number 

To 

39.44a*± 0.95 

25.78b ±0.78 

65.22a ±1.72 

0.62ab ± 0.66 

17b ±1.20 

57b ±3.78 

T, 

36.66a +1.39 

30a + 0.58 

66.77a ±1.06 

0.77a ±0.02 

22a ±1.20 

72a ± 2.73 

t 2 

0c 

Od 

0c 

0c 

0c 

Od 

T, 

32.49b+1.70 

32.83a ±0.63 

65.32a ±1.08 

0.58b ±0.05 

15b + 0.88 

40c ± 7.26 

t 4 

35.47ab ± 0.56 

22.22c ±1.47 

57.70b ±1.82 

0.65ab + 0.023 

15b ±0.88 

62ab± 1.45 

F 

5.508 

24.904 

7.831 

3.23 

8.958 

9.25 

P 

0.024 

0.00 

0.009 

0.082 

0.006 

0.006 


Note: * Means followed by the same letter(s) in the same column are not significantly different at P<0.05, Duncan’s Multiple Range Test (DMRT). 


Table 3. Effect of pre-sowing treatments on shoot dry weight, root dry weight, total dry weight, Vigor Index and Quality Index with Standard 
Error (ER)_ 


Treatments 

Shoot dry weight 

(g) 

Root dry weight 

(g) 

Total dry weight 

(g) 

Vigor Index 

Quality Index 

To 

4.73a’±0.40 

1.59a ±0.3 

6.32a ±0.42 

2285.90b ±131.57 

1.74a ±0.05 

T, 

5.26a ±0.34 

1.63a ±0.25 

6.89a ±0.27 

2805.8 la + 109.17 

1.87a ±0.32 

t 2 

0b 

0b 

0b 

Od 

0b 

Tj 

4.36a ±0.33 

1.34a + 0.14 

5.70a ±0.45 

1308.31c ±94.36 

J.50a±0.16 

t 4 

4.88a ± 0.20 

1.39a ±0.12 

6.27a ±0.32 

2884.54a ±107.99 

1.54a+ 0.14 

F 

1.308 

0.88 

1.694 

42.292 

0.791 

P 

0.337 

0.491 

0.245 

0.00 

0.532 


Note: * Means followed by the same letterfs) in the same column are not significantly different at P<0.05, Duncan’s Multiple Range Test (DMRT). 


The oven dry weight of the seedling components (root and 
shoot) of different treatments were statistically analyzed (Table 
3). Though there were variations in seedling shoot, root and total 
dry weight, not significantly differences were observed among 
the treatments. Mean shoot, root and total biomass was highest 
(5.26± 0.34 g, 1.63±0.25 g, 6.89±0.27g) in T, treatment followed 
by T 4 (4.88±0.20 g, 1.39± 0.12 g, 6.27±0.32g) and T 0 
(4.73±0.40g, 1.59±0.3 g, 6.32±0.42g) treatments respectively. In 
all treatments quality index was not varied significantly though 
there was a variation among the treatments. T t seedlings attained 
the highest (1.87±0.32) quality index followed by T 0 (1.74±0.05) 
and T 4 (1.54±0.14) treatments. T 3 treatment attained lowest qual¬ 
ity index (1.50±0.16). Legume seeds have hard seed coat which 
plays' a significant role in the process of germination and seed¬ 
ling vigor mainly by restricting the water absorption to the em¬ 
bryo (Dell 1980; Teketay 1996; Koirala et al. 2000) Legume 
seeds with hard seed coats have been reported to enhance the 
germination with pre-sowing treatments (Doran et al. 1983; 
Kariuki 1987; Palani et al. 1996). A. saman has a hard and im¬ 
permeable seed coat which prevents imbibition and sometimes 
also gaseous exchange. The present finding is also agreed with 


the findings of Zodape (1991), Randhawa et al. (1986), Mishra 
and Singh (1981) that pre-sowing treatment increased the legume 
seed germination. In the present study, seeds treated with nail 
clipping in one side of the seed (T 4 ) provided significant higher 
germination, germination value, germination energy, nodules 
number and vigor index. T 4 treatment also showed the significant 
lower imbibition days and germination period than control (T 0 ) 
treatments. Therefore, seeds treated with nail clipping in one side 
of the seed (T 4 ) may be recommended for maximum seed ger¬ 
mination and vigor seedling production. As it is time and labor 
consuming seeds treated with 24 h soaking in cold water (TO are 
also recommended for large scale seed germination and seedling 
growth of Albizia saman. 
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